IMPORTANCE Delay in response for telephone triage calls that need clinician input for resolution can result in delay of care and unintended frustration for patients and families. It can be a challenge to manage calls in a high-volume pediatric otolaryngology practice.
C urrent trends in health care to increase efficiency and decrease costs are shifting more complex patient care services to ambulatory settings. 1 Telephone triage can offer one solution to help patients become more proactive in their health care decision making and obtain information about their concerns in a convenient and cost-effective manner. 2 Nurse telephone triage services are critical links within ambulatory settings that ensure patients and caregivers have the resources they need to navigate their health care with advice, support, and education when they have questions or concerns. 3 Triage nurses are expected to use a systematic nursing process to assess, plan, implement, and evaluate the patient's concerns to determine both the level of urgency and appropriate disposition of the call within their scope of practice. 4 When patient concerns require input from the managing physician for resolution, the triage nurse must effectively communicate and escalate the patient's concerns to the appropriate clinician in a timely manner. 1 In most academic medical settings, physicians are expected to navigate multiple responsibilities of clinical care, education, and research. Surgical subspecialties, such as pediatric otolaryngology, often entail a large clinical and surgical volume, adding additional time limitations. Pediatric otolaryngologists provide medical and surgical care for children with a wide variety of health care concerns, including specialized care for patients with medically complex issues. It is especially important to provide immediate care recommendations for patients with acute needs, such as patients with airway anomalies and those who have postoperative care concerns. Both patient satisfaction and clinical outcomes may be negatively affected when other physician responsibilities cause a delay in resolution of calls to a nurse triage line.
During the past 5 years, the rapid growth of our tertiary care pediatric otolaryngology department resulted in approximately 32 000 patient appointments and 9000 surgical procedures annually. More than 200 triage calls are received each week, with caregivers seeking answers to questions about appointment scheduling; administrative requests, such as school absence excuses and prior authorizations; refills on prescriptions; postoperative questions; test results; and other clinical concerns regarding their child's care. There was no universally accepted, appropriate response time for triage calls across all outpatient clinics at our institution, and historically, a wide variation existed in our department on appropriate response time to calls that needed a clinician's input. This variation and lack of standardization in the management of telephone triage calls resulted in the delay of response from clinicians that ranged from hours to several days at baseline. Approximately 60% of telephone triage calls that needed a clinician's input for resolution took greater than 2 hours for response time. To maximize patient care outcomes and to establish efficient workflows across our team, we determined that an acceptable response time of 2 hours for caregiver callback was optimal to provide the best patient care experience.
The specific aim of this quality-improvement (QI) project was to increase the percentage of clinician responses within 2 hours from a baseline of 42.0% to 75.0% or greater for clinically related phone calls to the nurse triage line and to sustain this process over at least 1 year.
Methods
We conducted this QI project/intervention at a large, academic pediatric medical center that serves patients in Ohio and the surrounding Midwest region of the United States. Clinical clinicians in the department of otolaryngology include 10 surgeons, 1 fellow, 4 advanced practice nurses (APNs), 15 registered nurses (RNs), and 20 rotating residents during their pediatric otolaryngology training. Patients who receive care in this practice often require advanced care owing to their complex medical issues. This QI project sought not only to better serve patients with medically complex ear, nose, and throat (ENT) needs, but also to provide expert care advice for more routine procedures, such as an ear tube insertion or adenotonsillectomy. The Nationwide Children's Hospital institutional review board reviewed this project, and it was considered exempt, given its QI focus.
Our current practice is that 2 RNs answer telephone triage calls Monday through Friday from 8 AM to 4 PM. These RNs undergo specialized training during their new-hire orientation process to provide safe and effective telephone advice within their scope of practice. When a nurse does not staff the triage line during evenings and weekends, families are instructed to leave a nonurgent message for callback the next business day. For urgent messages, families are instructed to call the hospital operator and have the ENT resident on call paged. The resident can escalate unresolved questions to the ENT attending physician on call if needed.
The availability of telephone triage services provides families reassurance and advice for simple questions, such as managing postoperative pain, to more complex issues, such as airway concerns. Using standardized protocols, triage nurses can safely determine the level of urgency of the call and offer advice for appropriate next steps, such as self-care management at home, scheduling a follow-up appointment in the clinic, or referring the patient for more urgent evaluation at an urgent care or emergency department. 3 If the triage RN determined that the next step was additional input for resolution of the call, a telephone encounter was created and routed to the patient's managing ENT surgeon via their electronic medical record (EMR). Initial interventions placed APNs as front-line clinicians who would manage patient concerns that were out of the scope
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of practice or knowledge base of the triage RN. Examples included calls such as radiology and laboratory results, refills for prescriptions, or additional treatment options for more complex patient care issues. Rollout of this new intervention to the surgeons, APNs, and RNs began during an inclusive department meeting, and then additional details were provided to the APNs and RNs by their section clinical leads. A series of emails directed by the project leader (K.R.J.) also further defined the on-call schedule for APN coverage for telephone calls. The RNs were instructed to continue to manage all telephone triage calls that were within their scope of practice. If they needed to escalate the concern to an APN, they created a telephone encounter in the patient's EMR and routed it to the oncall APN. The APN would call the caregiver for resolution of the concern or delegate the intervention back to the RN with advice for management. If the daily on-call APN needed input from a physician, he or she could page or call the patient's treating physician, or seek assistance from the daily on-call physician if more urgent input was needed.
Through several plan-do-study-act (PDSA) cycles, we identified additional interventions through feedback solicited from participants of the initiative. It was determined that questions related to hearing-impaired patients or those with tracheostomy tubes often need expertise from the APN who actively treats those patients. We determined that those calls would be routed to the specialized APN instead of the APN on call to provide consistency of care.
The APNs identified the need for more efficient communication from the RNs during their clinic hours. The on-call APN was expected to manage patient telephone calls while seeing patients for postoperative and follow-up appointments in the clinic, and response time was falling outside of the identified goal of 2-hour response time. A pager-based system was developed that sent text pages to alert the APN that a call was waiting for their attention. For calls that needed a simple answer, the triage nurses were encouraged to acquire "face-to-face" assistance from the APN or physician working in the clinic to expedite care.
In May 2014, surgeons, RNs, and APNs were educated on the new process ( Figure 1) . To ensure that the workload of the APNs did not significantly increase, we created a balancing measure, tracking the number and percentage of calls handled by each clinician. Although there was an increase in calls handled by the APNs (from 28% to 38%), the volume was felt to be manageable according to an anonymous survey of all APNs. The percentage of total relevant calls resolved within 2 hours was analyzed on a weekly basis in the early stages of the project and ultimately monitored monthly. The consistent surveillance of our outcomes was critical to ensure that we had objective data validating maintenance of this new standard of care for our patients over time.
Results
Over 40 months, 4839 clinically relevant phone calls occurred, averaging 128 calls per month. The baseline mean was 101 calls per month, and the postintervention mean was 130 calls per month. Prior to this project, only 42% of calls were being addressed within 2 hours.
Process changes to the nurse triage line were initiated in June 2014. The average time for caregiver callback within 2 hours decreased from 15.3 hours preintervention to 3.9 hours postintervention. In addition, caregivers received clinician callback within 2 hours 76.7% of the time postintervention vs 42.0% of the time at the start of the project. The refined process steps led to clinician response time in less than 2 hours, above the 75.0% goal, as shown in Figure 2 , which was a clinically meaningful improvement (difference probability between preintervention and postintervention, 0.21; 95% CI, 0.15-0.27). This response time has been sustained for more than 3 years. Our process measure results demonstrate that the new, optimal process was being followed approximately 90% of the time (Figure 3) .
Discussion
This QI project standardized triage processes for managing telephone calls that required additional clinician input and led to a significant reduction in response time to caregiver concerns. The intervention strategy with the greatest effect was the use of APNs as intermediate clinicians for efficient reso- lution of calls that needed a clinician response by standardizing the mechanism of communication between the triage RNs and the physicians. This process change resulted in a marked decrease in response time from initiation of the project. From the first intervention to full implementation of the new process, there was a shift to a new baseline meeting the 2-hour goal of answering clinically related questions approximately 76% of the time, and this clinically meaningful change has been maintained for more than 3 years and continues to undergo surveillance. Additional interventions that further defined our processes were important steps for achieving outcomes. The APNs who have more advanced ENT subspecialty knowledge (eg, sensorineural hearing loss or treating patients with more complex airway disorders with tracheostomy tube concerns) were identified as an important resource to address calls received for the specialized care of these children. Management of calls for these patients required additional expertise from the APN who was more familiar with their unique clinical history and individualized plan of care. In addition, these subspecialty APNs often had established pathways to rapidly contact the patient's managing surgeon if needed, further expediting communication and more timely call resolution.
Establishing more efficient communication processes between the APNs and triage RNs was identified as a process improvement. The APNs were required to manage other clinical duties while proving triage call coverage and were not always able to readily log into the EMR to access patient information. Using text pages and face-to-face communication helped to streamline the process. Additional education was also provided to the triage RNs to help them feel empowered to continue to independently mange calls within their scope of practice. Didactic lectures were developed as part of bimonthly department meetings to provide the nurses further education on specific pediatric ENT concerns. The RNs also worked collaboratively with APNs and surgeons to further develop triage protocols that helped them to manage calls in a more autonomous manner. These physician-approved protocols provided guidelines with clear algorithms for identifying level of urgency and appropriate disposition of caregiver concerns and self-care advice for common triage calls, such as managing postoperative tonsillectomy pain or otorrhea in patients with pressure equalizing ear tubes.
During the past decade, there has been an increased focus on telehealth nursing and the opportunities that exist to enhance patient access to health care in a more effective and economical manner. 5, 6 Management of after-hours calls in adult general practice settings and the effectiveness of decision making and safety of nurse-led call centers has also been described. 7 Our study was unique in its pediatric specific focus on identification of a clear process to answer calls within a 2-hour time frame during business hours with the deployment of APNs in our pediatric otolaryngology outpatient clinic setting. Our project reinforced the roles and responsibilities for triage duties that helped to maximize efficient management of telephone calls across all ENT team members and provided a simple algorithm of how to escalate calls to the appropriate clinician when needed.
Our results align with those of Vinson et al, 3 who identified that nurses with expertise focused on the needs of a specific population of patients are better able to collaboratively manage their care with the patient's physician. Furthermore, Varley et al 8 contended that APNs with advanced triage knowledge are more likely to manage the call definitively and feel more comfortable recommending self-care advice vs scheduling a clinic follow-up appointment. There was positive effect from this QI project for all the surgeons, APNs, RNs, and, most important, the patients. Surgeons immediately noticed a decrease in unresolved telephone calls from families that had called earlier in the day (or week) that required their involvement, allowing them to focus on other clinical and surgical duties. Triage nurses had increased opportunities for education to advance their clinical knowledge of ENT disorders and felt more empowered to autonomously manage telephone calls within their scope of practice. Instituting clearer pathways for communication ultimately led to increased RN satisfaction with triage duties because it decreased confusion about whom to contact when they had questions on how to resolve a patient concern. The patients often reported to the nurses that they appreciated the rapid turnaround in response time for their concerns, particularly for prescription refill requests. If the APN needed to collaborate with the managing surgeon to help determine the treatment plan, the family still received a call within 2 hours explaining that further clarification from the surgeon was needed, but they could expect a callback later that day.
As a balancing measure, we did see a minimal increase of calls routed to an independent clinician; however, this change was less than 1 additional call per day, which affected APN workload minimally. Calls routed to an independent clinician remained steady at the new baseline of 38%, even with the addition of 2 new surgeons and with continued increase in patient volume. Ongoing RN education and pairing new nurses with experienced nurses during their first 6 months of managing calls helped to keep triage processes consistent, even with the addition of 3 new RNs and 3 APNs since project implementation.
The success of our project was dependent on several factors. This study took place in a large tertiary care children's hospital with a strong QI department and attending surgeons, APNs, and RNs who are highly motivated to provide excellence in family-centered patient care. Rapid improvement in outcome results were in part achieved with an experienced staff of RNs and APNs, with an average of 5 or years more of ENT nursing experience. Turnover rate of nursing staff is low, and senior leadership supports orientation processes that allow time to adequately train new staff. Weekly reporting and analysis of automated EMR data allowed timely feedback from the project lead to the nursing staff, using a variety of communication methods (face-to-face meetings, email) to efficiently troubleshoot issues as they occurred.
Limitations
Components of this project may be challenging to implement in smaller health care settings. While RNs in many triage centers answer calls in between other clinical duties or at the end of the day, we had 2 RNs dedicated solely to triage duties Monday through Friday to efficiently handle call volume and determine disposition of care to ensure that the APN had as much time as possible to respond to the call or consult with the physician if needed. The APNs were required to manage multiple duties of inpatient postoperative rounds, seeing clinic patients, teaching tracheostomy care to families and inpatient staff, and managing triage calls. Having multiple APNs allowed opportunities to help each other or reassign duties if call volume was higher than expected. However, no additional staff members were hired to implement these changes.
Conclusions
Utilization of telehealth services will only continue to grow as hospitals respond to concerns of rising health care costs. For this QI project, we used PDSA methodology to standardize the triage processes in our ambulatory otolaryngology clinic setting to ensure that caregivers received a callback that required a clinician response within 2 hours of the time of the initial call from a baseline of 42% to greater than 75%. Our interventions resulted in positive change that has been sustainable for more than 3 years, and the identification of clearer pathways of caregiver/patient-RN-APN-MD communication set the stage to for the successful implementation of other QI projects in our department. Future steps to ensure continued success will include development of additional triage protocols that support RN decision making and the implementation of an EMR documentation flow sheet to streamline communication from the triage RN to the APN and allow more efficient gathering of data that describe the most pertinent clinical picture of the patient's current health concern. We believe that prompt response to caregiver questions about their child's care enhances patientclinician trust, maximizes patient care outcomes, and provides a mechanism to transform the patient experience that meets or exceeds patient expectations. 
